Body composition and circulating levels of insulin, insulin-like growth factor-binding protein-1 and growth hormone (GH)-binding protein affect the pharmacokinetics of GH in adults independently of age.
The aim of our study was to scrutinize the association among age, body composition, and GH status in healthy adults. Using two-step, primed constant infusions of GH during suppression of endogenous GH secretion with octreotide in a group of 26 healthy nonobese men [mean age, 37.3 yr (range, 22-55 yr); body mass index, 24.6 +/- 0.4 kg/m(-2)] we investigated the contributions of age, body composition, insulin, and binding proteins to the variability in the pharmacokinetics and acute actions of GH. All subjects were investigated twice, with the infusion rates of GH calculated according to either total body weight or intraabdominal fat mass. Body composition was determined using computed tomography and bioimpedance measurements. There was no correlation between age and body weight, yet strong positive correlations were observed between age and intraabdominal fat area (r = 0.78; P < 0.0001) and waist to hip ratio (r = 0.71; P < 0.0001) and to a lesser degree to sc fat area (r = 0.42; P < 0.03). The between-subject variability in steady state GH levels was significantly larger when GH was administered per cm(2) intraabdominal fat area than per kg BW (P < 0.001). During primed constant infusions of GH at rates of 1.5 and 3.0 microg/kg x h, the corresponding MCRs of GH were 148.8 +/- 5.4 and 89.8 +/- 2.4 ml/min x m(-2), respectively, and the MCRs were inversely related to the achieved steady state GH levels (P < 0.0001). The MCR was unrelated to age, but was negatively correlated to baseline concentrations of IGF-binding protein-1 (IGFBP-1; r = -0.53, P < 0.01) and positively correlated to basal levels of insulin (r = 0.46; P < 0.05), GH-binding protein (GHBP; r = 0.52; P < 0.01), IGFBP-3 (r = 0.47; P < 0.05), and total body fat (r = 0.44; P < 0.05). GH infusion caused significant changes in the concentrations of IGF-I, free fatty acids, GHBP, IGFBP-1, and insulin, but none of these effects was correlated to age. Based on our results we conclude that 1) the clearance of GH is concentration dependent; 2) the pharmacokinetics and acute effects of GH are not affected by age per se; and 3) basal levels of insulin, IGFBP-1, and GHBP as well as age-related changes in body composition are important predictors of GH pharmacokinetics.